The experimental materials used were four traditional landraces and six improved high yielding varieties of Tamil Nadu raised in during kharif 2012-2014. Genetic variability parameters on F 3 population (20 selected F 3
INTRODUCTION
Rice (Oryza sativa L.), a member of poaceae family, is one of the world's most important food crops, feeding more than half of the world's population. In India, over 50 per cent of all children receive insufficient calories everyday to meet their potential growth and development requirements (Mahendra et al., 2004) . Crop improvement in rice depends on the magnitude of genetic variability and the extent to which the desirable genes are heritable (Savitha and Ushakumari, 2014) . Importance of landraces is larger than life in agriculture system, because improvement in existing variety depends upon desirable genes which are possibly present in land races and wild varieties only. Quality of rice may be considered from the view point of size, shape and appearance of grain, milling quality and cooking properties (Dela and Khush, 2000) . Iron deficiency anemia is by far the most common micronutrient deficiency in the world affecting more than two billion people. Minerals are essential for normal metabolic functions and are required components in balanced diet. Brown rice is an excellent source of minerals. Since, all the four medicinal landraces studied were of brown and black rice, they could be the best source for minerals especially calcium and magnesium content in human beings. Calcium is the essential element required for the , 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.ansfoundation.org formation and maintenance of skeleton and teeth. It is required for normal contraction of muscle to make limbs move contraction of heart for its normal function, nervous activity and blood clotting. Magnesium plays an important in cardiovascular disease. Magnesium and calcium shares many of the properties of absorption and tissue distribution. Zinc is required as a co-factor in over 300 enzymes and plays critical structural role in many protein and transcriptional factors. Zinc deficiency is more extensive in developing countries where more than 60 per cent of the population is at risk. Zinc deficiency in grown up children and adolescent males causes retarded growth and dwarfism, retarded sexual development, impaired sense of taste and poor appetite and mental lethargy (Walker and Black, 2007) . Coloured rice (black and red) is rich in minerals (iron and zinc) polyphenols and have antioxidant properties. Though the red of the grain colour is confined to the bran layer, a tinge of red remains even after a high degree of milling. The colour of the bran ranges from light to dark red. The zinc and iron content of red rice is 2-3 times higher than that of white rice. In order to enhance the micronutrient concentration in the grain suitable breeding programmes should be followed. Hence, critical assessment of nature and magnitude of genetic variability is one of the important prerequisites for formulating effective breeding methods in rice breeding (Sangeetha., 2013) .
Hence, this study was undertaken mainly to know the genetic architecture of yield contributing, quality and nutritive characters in different segregating generations in rice and to identify better segregants with improved nutritional parameters with higher yield when compared with the varieties cultivated.
MATERIALS AND METHODS
The present investigation was carried out during 2012 to 2014 using the experimental material consisting of five generations including, P 1 , P 2 , F 1 , F 2 and F 3 . The experimental material consisted of four medicinal landraces viz., Veeradangan, Kavuni, Kathanellu and Navara which were collected from Tamil Nadu and Navara is a medicinal landrace of Kerala these landraces are having superior nutritional grain qualities and low yielder and six improved semi-dwarf high yielding varieties viz., IR 72, ADT 39, ADT 45, ASD 16 and TPS 4 of medium grain quality along with standard check ADT 43 by adopting a spacing of 30 x 10 cm at Department of Plant Breeding and Genetics, Agricultural College and Research Institute, Madurai during kharif 2012-14. Among the six crosses studied, IR 72 x Veeradangan and ADT 39 x Kavuni exhibited superior per se performance for biometrical traits in both F 2 and F 3 generations for almost all the economic characters studied including yield. Data were recorded 10 plants for replication in parents for 200 and 250 plants in F 2 's and F 3 's, respectively for days to 50 per cent flowering (days), plant height (cm), number of productive tillers per plant, number of filled grains per panicle, hundred grain weight (g) and single yield per plant (g) in single plant observation. The mean data for each character individually was subjected to statistical analysis. Grain quality characters viz., kernel length, kernel breadth, kernel L/B ratio, kernel length after cooking, kernel breadth after cooking, linear elongation ratio, breadth wise expansion ratio, alkali spreading value and amylose content and nutritional characters viz., calcium, magnesium, iron and zinc were recorded on 20 plants selected in F 3 generation of two crosses. Measurements were repeated more than three times for each varieties, land race and hybrids of the crosses. Standard statistical procedures were used for the analysis of variance, mean performance. Standard statistical procedures were used for the analysis of mean variance, genotypic and phenotypic coefficients of variation (Burton, 1952) , heritability (Lush, 1940) and genetic advance.
RESULTS AND DISCUSSION
The potentiality of crosses is measured not only by mean performance but also on the extent of variability. Knowledge on nature and magnitude of phenotypic and genotypic variability present in any crop species plays an important role in formulating successful breeding programme (Allard, 1960 Singh et al. (1974) the genes cannot express the character unless they have the proper environment for expression in conditions. The heritability estimate gives information on the extent to which available variation is heritable in nature. Genetic advance is an improvement in the genotypic value in the selected families over base population. Therefore the combination of mean, variability, heritability and genetic advance will be useful to make an efficient selection (Sivasubramanian and Menon, 1973) . For this study, based on grain colour and single plant yield for biochemical analysis for 20 best single plants were selected in two crosses viz., IR 72 x Veeradangan and ADT 39 x Kavuni (Tables 1,2 and 3) . Parental genotypes, for kernel length, the coefficient of variation due to phenotype and genotype were 9.84 and 9.40 respectively and kernel breadth after cooking recorded the phenotypic and genotypic coefficient of variation of 6.70 and 6.16 respectively. For kernel length, phenotypic and genotypic coefficient of variation for this trait in IR 72 x Veeradangan was 6.10 and 6.05 respectively and the cross ADT 39 x Kavuni, the phenotypic and genotypic coefficients of variation was 4.38 and 4.34 respectively. With regard to kernel breadth after cooking, IR 72 x Veeradangan showed low phenotypic and genotypic coefficients of variation of 3.74 and 3.49 respectively. The coefficients of phenotypic and genotypic variation were 3.22 and 2.73 respectively in ADT 39 x Kavuni. Anilkumar (2008) studied the low phenotypic (8.13, 8.04) and genotypic coefficient of variability (7.13, 7.01) was observed for kernel length and kernel breadth after cooking in parental population. Low phenotypic (9.84, 9.40) and genotypic coefficient of variability (6.70, 6.16) was observed for kernel length and kernel breadth after cooking in parental and F 3 population of two crosses observed these results accordance with Anilkumar (2008 In respect of calcium, magnesium, iron and zinc contents high heritability with high genetic advance as per cent of mean was recorded by parental and selected F 3 population of the two crosses. This implies that the trait was controlled by additive gene action, which offers scope for further improvement through selection which were in agreement with Sala (2012) . Selection based on the grain quality, nutritional traits will be help to improve the base parental population which may result in identification of best segregants (IR 72 x Veeradangan, ADT 39 x Kavuni) and coupled with yield improvement. Handling of segregating generation F 3 generation (IR 72 x Veeradangan, ADT 39 x Kavuni) is very important in a breeding programme as it serves as a prime source to understand the genetic variation present in the variable population, fixing desirable characters and to study the nature of relationship between yield and yield component traits and their direct and indirect effects on yield in the early generations are of great value in rice breeding. Through hybridization among the selected genotypes as parents, it is possible to inherit desired characteristics in the segregating population. Selection for quantitative characters is generally taken up in the early segregating population. Moreover, the basic aim of the plant breeder is to perpetuate the best progeny of the superior family.
Conclusion
Selection of parents based on a combination of parameters would increase the probability of success in any breeding programme. All the ten parents and two crosses of F 3 population viz., IR 72 x Veeradangan and ADT 39 x Kavuni were selected based on the biometrical characters for grain quality studies. Twenty single plants were selected in F 3 generation in each cross good grain quality and nutritional traits. When comparing the high yielding varieties of rice and landraces for calcium content, the landrace Kavuni had high calcium content followed by Veeradangan, while Kathanellu had high magnesium content. For iron content maximum was registered by the landrace Kavuni, Veeradangan and Navara and for zinc content Kavuni ranks first followed by Veeradangan, Kathanellu and Navara. Comparing the released varieties the land races had double the amount of magnesium, iron and zinc contents. These selected plants in the above two crosses may be further advanced to later generations so as to select the best segregants for high single plant yield coupled with more nutritive content and grain quality. This implies that the trait was controlled by additive gene action, which offers scope for further improvement through selection.
